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3.4 Study
3.4.1 Method 
!"#$%&%'"($)*N#%#(0/'(W%:;>(E(1#<&(0'/<(%"&(.&1/2;#'>(.1"//,(</;:,&(/0(DTWW(6"31"(3.(1/<$'3.&;(/0(G5)S+(.%:;&2%.(6"/(#%%&2;&;(%"&(03'.%(>&#'(/0(.&1/2;#'>(&;:1#%3/2(I#A&(GE8G)L?(D"&(03'.%( 6#-&( %//B( $,#1&( 32( %"&( .&1/2;( #2;( %"3';( 6&&B( #0%&'( %"&( .%#'%( /0( .&1/2;#'>(&;:1#%3/2( IW&$%&<4&'( E++OL?( R#-&( E( 6#.( 1/2;:1%&;( #4/:%( %"'&&( </2%".( ,#%&'(IN&1&<4&'( E++OL5( #2;(R#-&( )( %//B( $,#1&( #4/:%( .3=( #;;3%3/2#,( </2%".( ,#%&'( Ib:2&(E++[L?( W3=%>8/2&( IOO?KUL(/0( #,,( 03'.%8>&#'( 1,#..&.( 32( .&1/2;#'>( .1"//,.( 32( %"&( 13%>(/0(((((((((((((((((((((((((((((((((((((((((((((((((((((((((GE(!/2%'/,,32A(0/'(%"&(2:<4&'(/0(1,#..<#%&.(0'/<(#($#'%31:,#'(&%"231(A'/:$(;3;(2/%(#,%&'(%"&('&.:,%.?(
!"#$%&'()(
(*E(
T'2"&<( %//B( $#'%( 32( /:'( .%:;>?( c0( %"&( G5)S+( .%:;&2%.( 32( %"&.&( 1,#..&.5( G5EG[($#'%313$#%&;( 32( %"&( 03'.%( 6#-&( /0( %"&( .%:;>( I'&.$/2.&( '#%&( J( [+?)UL?( c0( #,,( %"&('&.$/2;&2%.5( [PE( .%:;&2%.( 0'/<( SK( 1,#..&.( 6&'&( 321,:;&;( 32( #,,( %"'&&( 6#-&.(I<#%1"32A('#%&(J(P[?PUL?G)(X&1#:.&(%"&(.%:;>_.(0/1:.(6#.(/2(1'/..8,#AA&;(&00&1%.5(/2,>(%"/.&( '&.$/2;&2%.( 6&'&( #2#,>d&;?( D6/( ":2;'&;( #2;( %6&2%>( IEE?*UL( /0( %"&.&(.%:;&2%.( 6&'&( #,'&#;>( 321,:;&;( 32( W%:;>( G( I$'3<#'>( .1"//,L?( D"&( 032#,( .#<$,&(1/2%#32&;(SE+(IS)?SUL(4/>.(#2;(PG+(IPE?GUL(<&<4&'.(/0(%"&(N:%1"(&%"231(<#`/'3%>?(D"&'&( 6&'&( .%:;&2%.( 0'/<( KS( ;300&'&2%( &%"231( <32/'3%>( A'/:$.( 32( %"&( .#<$,&?( D"&(,#'A&.%(A'/:$.(1#<&(#A#32(0'/<(D:'B&>(I$(J(P[L(#2;(H/'/11/(I$(J(E)L?(
!#+&,-.#,*D"&( /2,>( ;300&'&21&( 63%"( W%:;>( G( 6#.( %"#%( #,,( .%:;&2%.( /0( #( 1,#..( .3<:,%#2&/:.,>(1/<$,&%&;(%"&(9:&.%3/22#3'&(/2,32&(/2(.&$#'#%&(1/<$:%&'.(32(#(.1"//,(1/<$:%&'(,#4?(T( %&#1"&'( '&#;( 32.%':1%3/2.( %/( %"&( .%:;&2%.5( #2;( .:$&'-3.&;( 1/<$,&%3/2( /0( %"&(9:&.%3/22#3'&.5(6"31"(%//B(/2(#-&'#A&()+(<32:%&.($&'(6#-&?(
/,").#,0,($)*"(-*1+-%(2*
%$&'('&)$*+,-&&*&."'/?(W/<&($#'%313$#2%.(32(W%:;>(G(32;31#%&;(%"#%(%"&>(0/:2;(3%(;30031:,%(%/(#2.6&'(e"/6(<#2>f($&'./2.(/0(#($#'%31:,#'(&%"231(A'/:$($/..&..&;(1&'%#32(%'#3%.?(F&21&5( .%:;&2%._( ./13#,( .%&'&/%>$32A( 6#.( <&#.:'&;( 63%"( 0/:'( .,3A"%,>( ;300&'&2%(9:&.%3/2.(63%"( '&.$&1%( %/( D:'B3."5(H/'/11#25( #2;( N:%1"( $&/$,&?( g#'%313$#2%.( 1/:,;(32;31#%&( /2( P8$/32%( .1#,&.( "/6( <:1"( %"&>( #A'&&;( 63%"( %"&( 0/:'( $'/$/.3%3/2.( e#,,(h&%"231( A'/:$.i( #'&f( I#L( "/2&.%5( I4L( 0'3&2;,>5( I1L( .<#'%5( #2;( I;L( "&,$0:,( IG( J( &0&-112,
"*/-3(''\(P(J(&0&-112,-3(''L(I1?0?(j&'-//'%(&%(#,?5(E+GGL?(c2,>($/.3%3-&(3%&<.(6&'&(:.&;(0/'(%"&(.#<&('&#./2(#.(32(W%:;>(G?(T("3A"&'(.1/'&(32;31#%&;(</'&(0#-/'#4,&(#%%3%:;&.(%/6#';.( %"&( $#'%31:,#'( &%"231( A'/:$?( D"&( 3%&<.( ."/6&;("3A"( 32%&'2#,( 1/2.3.%&213&.5(63%"(!'/24#1"_.(#,$"#.(/0(?[)(/'("3A"&'(0/'(#%%3%:;&.(%/6#';.(&#1"(&%"231(A'/:$?((
4&)$*+*&25( ]%"2313%>(6#.( ;&%&'<32&;( 32( #( .,3A"%,>( ;300&'&2%(6#>( %"#2( 32( W%:;>( G?(W%:;&2%.( 63%"( #%( ,&#.%( /2&( 0/'&3A284/'2( $#'&2%( 6&'&( #A#32( #..3A2&;( %/( %"3.( &%"231(A'/:$?(@2(#(.:4.&9:&2%(.%&$5(#,,(.%:;&2%.(6&'&(#.B&;(%/(#2.6&'(%"&(9:&.%3/2.5(eN/(>/:(0&&,(N:%1"kf(#2;5(30(%"&>("#;(#(0/'&3A284/'2($#'&2%5(eN/(>/:(0&&,(h&%"2313%>(/0($#'&2%ikf(T2.6&'.( 1/:,;( 4&( A3-&2( /2( S8$/32%( .1#,&.( '#2A32A( 0'/<( G( I$0&, -&, -116, %/( S( I7'(2,
/&(0$3126?( @0( .%:;&2%.(63%"(#( 0/'&3A284/'2($#'&2%( .1/'&;("3A"&'(/2( %"&( 0&&,32A8N:%1"(.1#,&(%"#2(/2(%"&(/%"&'(.1#,&5(%"&>(6&'&('&1/;&;(#.(4&32A(N:%1"?(]3A"%(.%:;&2%.(63%"($#'&2%.( 4/'2( 32( D:'B&>( #2;( 0/:'( .%:;&2%.( 63%"( $#'&2%.( 4/'2( 32( H/'/11/( .1/'&;(&9:#,,>("3A"(/2(4/%"(.1#,&.?(D"&>(6&'&(&=1,:;&;( 0'/<(%"&(#2#,>.&.(./( %"#%( %"&( 032#,(.#<$,&(.3d&(6#.([*+?(((((((((((((((((((((((((((((((((((((((((((((((((((((((((G)( W&-&2( 1,#..&.(6&'&( &=1,:;&;( 0'/<( %"&( .#<$,&?( D"'&&( 1,#..&.( 1/:,;( 2/%( $#'%313$#%&( 32( #%( ,&#.%( /2&(6#-&(;:&(%/(%3<&(1/2.%'#32%.?(@2(%6/(/%"&'(1,#..&.(</'&(%"#2(S+U(/0(%"&(.%:;&2%.(%'#2.0&''&;(1,#..&.(#0%&'( R#-&( G( ,&#-32A( %"&( 1/<$/.3%3/2( 321/<$#'#4,&( #1'/..( %3<&?( @2( %6/( </'&( 1,#..&.5( 1"3,;'&2(#2.6&'&;(%"&(9:&.%3/22#3'&(:2.:$&'-3.&;?(D"3.(,&;(%/(#("3A"('#%&(/0(2/28'&.$/2.&?(
@2%&'$&'./2#,(]-#,:#%3/2.(#2;(@2%&'A'/:$(!/2%#1%(]00&1%.(
( *)(
%$&*8-&', *$&'('&)$*+, ('1-&*0$/)*!/5(T.( 32(W%:;>(G5( .%:;&2%.(6&'&(#.B&;(6"/( %"&3'(4&.%(0'3&2;.(6&'&5(#2;(63%"(6"/<(%"&>(.$&2%(%3<&(/:%.3;&(.1"//,?(D"&(<&#.:'&<&2%.(/0( &</%3/2#,( #2;($'#1%31#,( .:$$/'%(6&'&5( "/6&-&'5( '&$,#1&;( 4>( %"&( 9:&.%3/25( eR3%"(6"31"(1,#..<#%&.(;/(>/:(/0%&2(6/'B(%/A&%"&'(32(1,#..kf
lK( 0/'( %"&( #-&'#A&(&-#,:#%3/2(<&#.:'&<&2%.?( D"&( .&$#'#%&( ,3B32A( #2;( ;3.,3B32A( 32;31#%/'.( 4/%"( '#2A&;(0'/<(+(%/(K?(
3("45)%)*D"&( 1'/..8,#AA&;( #../13#%3/2.( 4&%6&&2( 32%&'&%"231( 32%3<#%&( '&,#%3/2."3$.5(32%&'$&'./2#,( &-#,:#%3/2.5( #2;( 32%&'&%"231( #%%3%:;&.( 6&'&( &=#<32&;( 32( H$,:.5(1/2%'/,,32A(#A#32(0/'(%"&(2&.%&;2&..(/0(.%:;&2%.(32(.1"//,(1,#..&.(63%"(%"&(e1/<$,&=f($'/1&;:'&( IV?( a?( H:%"m2( n( H:%"m25( G[[O8E+G+L?( D"&( ,#%&2%( 0#1%/'( /0( 32%&'&%"231(#%%3%:;&.(6#.(1/2.%3%:%&;(4>(0/:'(#%%3%:;&(<&#.:'&<&2%.(#%(&#1"(6#-&5(#2;(#,,(/%"&'(32;31#%/'.(6&'&($'&.:<&;(%/(4&($&'0&1%,>(<&#.:'&;(63%"(.32A,&(32;31#%/'.?(T,./("&'&5(.%:;&2%.(6"/(4&,/2A&;(%/(%"&(&%"231(A'/:$(:2;&'(1/2.3;&'#%3/2(6&'&('&</-&;(0'/<(%"&( #2#,>.&.?( c0( %"&( [*+( .%:;&2%.( 6"/( 1/:,;( 4&( <#%1"&;5( OOG( 6&'&( 2/%( D:'B3."(%"&<.&,-&.?(c0( %"/.&(.%:;&2%.5(SG+("#;(#%( ,&#.%(/2&(D:'B3."(1,#..<#%&5(4:%(E[(6&'&(&=1,:;&;(;:&(%/(<3..32A(-#,:&.(/2(%"&(;&$&2;&2%(-#'3#4,&.?(c0(%"&([)P(2/28H/'/11#2(.%:;&2%.(6"/(1/:,;(4&(<#%1"&;5())O("#;(#%(,&#.%(/2&(H/'/11#2(1,#..<#%&5(4:%(GK("#;(%/(4&(&=1,:;&;(;:&( %/(<3..32A(-#,:&.?(D"3'%&&2(/0( %"&(ES[(2/28N:%1"(.%:;&2%.(6&'&(&=1,:;&;(;:&(%/(<3..32A(-#,:&.?(
3.4.2 Results and Discussion X&0/'&( %:'232A( %/( %"&( 1&2%'#,( #2#,>.&.5( 6&( 1"&1B&;( 0/'( .&,&1%3-&( #%%'3%3/2( 4>(1/<$#'32A( <#%1"&;( #2;( :2<#%1"&;( '&.$/2;&2%.( /2( #,,( -#'3#4,&.( :.32A( :23-#'3#%&(#2#,>.&.( /0( -#'3#21&?( D"&( /2,>( .3A23031#2%( ;300&'&21&.( 6&'&( %"#%( :2<#%1"&;(
!"#$%&'()(
(*K(
'&.$/2;&2%.("#;(/2(#-&'#A&(+?GP(H/'/11#2(1,#..<#%&.(0&6&'5(;IG5(GE[OL(J([?+S5(!(J(?+E5( #2;( %"#%( 2/28D:'B3."( .%:;&2%.( 32( %"&( :2<#%1"&;( .#<$,&( ,3B&;( %"&3'( D:'B3."(1,#..<#%&.(.3A23031#2%,>(,&..5(;IG5(*)GL(J(G+?**5(!(M(?+G5(``:.%(#.(32(W%:;>(G?(T.(1#2(4&( .&&2( 32( %"&( 1/''&,#%3/2( %#4,&.5( 32%&'&%"231( #%%3%:;&.( 6&'&( A&2&'#,,>( 6&#B&'(1/''&,#%&;(63%"( 32%3<#%&( '&,#%3/2."3$.( %"#2(63%"( #-&'#A&( 32%&'$&'./2#,( &-#,:#%3/2.?(H/'&/-&'5(%"&(1/''&,#%3/2(/0(32%3<#%&('&,#%3/2."3$.(63%"(#-&'#A&(&-#,:#%3/2(/0(N:%1"(1,#..<#%&.(6#.(6&#B&'(%"#2(0/'(%"&(%6/(/%"&'(&%"231(A'/:$.?(D"3.(3.(</.%(,3B&,>(;:&(%/(%"&(0#1%(%"#%(%"&'&(6&'&(<#2>(</'&(N:%1"(.%:;&2%.(32(%"&(1,#..&.(%"#2(.%:;&2%.(/0(<32/'3%>( A'/:$.?( o/28N:%1"( .%:;&2%.( 1/:,;( #1%:#,,>( ;3.,3B&( #( 0#3'( 2:<4&'( /0( %"&3'(N:%1"(1,#..<#%&.(#2;(.%3,,("#-&($/.3%3-&(32%3<#%&('&,#%3/2."3$.(63%"(#(,#'A&(2:<4&'(/0(/%"&'(N:%1"(1,#..<#%&.?(T,,(/%"&'(32;31#%/'.(6&'&("3A",>(1/''&,#%&;(63%"(&#1"(/%"&'?(
c2,>(30(%"&(32;31#%/'.( ."/6( %"&( .#<&( '&,#%3-&( ,/#;32A.( #2;(<&#2.( #%( &-&'>( %3<&($/32%( 1#2( /2&(#..:<&(%"#%(%"&(.#<&(:2;&',>32A(1/2.%':1%(6#.(<&#.:'&;(/-&'(%3<&?(D#4,&()?)(."/6.(%"#%(%"&(;#%#(<&%(%"&(1'3%&'3#(0/'(.%'/2A(0#1%/'3#,(32-#'3#21&(0/'(#,,(%"'&&(</;&,.?((D"&('&;:1%3/2( 32( !C@( 4&%6&&2( #( </'&( 1/2.%'#32&;( </;&,( #2;( /2&( %"#%( $:%( 0&6&'(1/2.%'#32%.( /2( %"&( ;#%#( 6#.( 2&-&'( ,#'A&'( %"#2( %"&( 1'3%31#,( -#,:&( /0( ?+G( I!"&:2A( n(7&2.-/,;5(E++EL?(F&21&5(%"&(#%%3%:;&(32;31#%/'.(<&#.:'&;(%"&(.#<&(1/2.%':1%(#%(&-&'>($/32%(32(%3<&5(#2;(%"&(03%(/0(,/2A3%:;32#,(</;&,.(%/(%"&(;#%#(6#.(#$$'/$'3#%&?GK(((((((((((((((((((((((((((((((((((((((((((((((((((((((((GK(R&(#,./( %&.%&;( 0/'(<&#.:'&<&2%( 32-#'3#21&(/0( %"&(#%%3%:;&(<&#.:'&<&2%.(#1'/..( %"&(<#`/'3%>(#2;(<32/'3%>( A'/:$( .%:;&2%.( :.32A( <:,%3$,&( A'/:$( #2#,>.3.?( D"&( <&#.:'&<&2%( </;&,.( .$&130>32A( .1#,#'(32-#'3#21&(."/6&;(A//;(</;&,(03%( 0/'(#%%3%:;&.(%/6#';.(D:'B.(I"E(IEG[L(J(EPS?*E5(!,M?+G\(!C@(J( ?[OP\(7HW]T(J(?+)\(W7H7(J(?+KL(#2;(H/'/11#2.(I"E(IEG[L(J(E[O?GS5(!,M?++G\(!C@(J(?[PK\(7HW]T(J(?+S\(W7H7((
@2%&'$&'./2#,(]-#,:#%3/2.(#2;(@2%&'A'/:$(!/2%#1%(]00&1%.(
( *S(
1#+))=4"22,-*9+(2%$.-%("4*3))+&%"$%+()*g
D#4,&()?)(
<'/&,#0(,='-/.('8'$&,%$7-(*-$+',*$,&)',=0"'1/,#0(,>&&*&."'/,&0?-("/,&)',<)('',4&)$*+,@(0.!/,*$,
A&."2,B,H/;&,( "E( ;0( $( 7HW]T( !C@( !/2.%'#32%(D&2#4,&(
>&&*&."'/,&0?-("/,<.(:/,C$,D,EFG6, ( ( ( ( ( (((o:,,( KEPG?OP( G*[( M?++G( 8( 8( 8(((!/203A:'#,(32-#'3#21&( [G?+)( [)( ?SK( ?+++( G?+++( 8(((V/#;32A(32-#'3#21&( [S?)E( [[( ?S[( ?+++( G?+++( p&.(((@2%&'1&$%(32-#'3#21&( G+S?OK( G+S( ?K*( ?++K( G?+++( p&.(
>&&*&."'/,&0?-("/,=0(0++-$/,C$,D,HBE6, ( ( ( ( ( (((o:,,( EPS[?)S( G*[( M?++G( 8( 8( 8(((!/203A:'#,(32-#'3#21&( G))?)+( [)( M?+G( ?+)P( +?[OK( 8(((V/#;32A(32-#'3#21&( G)[?EP( [[( M?+G( ?+)S( +?[OK( p&.(((@2%&'1&$%(32-#'3#21&( GK)?O)( G+S( M?+G( ?+)K( +?[OS( p&.(








/-*+5327+/?)"'()+8?'.4'23#-$+#1+@7)$)+!.'$$='2)$+3-+A24*0+B+CA2'-*'"*3D)*+,'"'=)2)"$E+! *++,+-.&/!+01#2./!"-23/!4-!5!)678! ! *++,+-.&/!+01#2./!9020::#;/!4-!5!'<)8! ! *++,+-.&/!+01#2./!+=&!>-+:=!4-!5!<)?8!! @#A&!7! @#A&!<! @#A&!'! ! @#A&!7! @#A&!<! @#A&!'! ! @#A&!7! @#A&!<! @#A&!'!
A2'F3.320+;'27$+ ! ! ! ! ! ! ! ! ! ! !!!*A(!&A#%-#+,0;!@#A&!7! ! ()?BBB! (77B! ! ! ())BBB! (<CBBB! ! ! (?)BBB! (<)BB!!!*A(!&A#%-#+,0;!@#A&!<! ! ! ('DBBB! ! ! ! ('7BBB! ! ! ! ()CBBB!!!*++,+-.&/!@#A&!7! ! ('6BBB! (7DBB! ! ! ('EBB! (<DBBB! ! ! ('EBBB! (<<B!!!*++,+-.&/!@#A&!<! ! ! ('DBBB! ! ! ! ('EBBB! ! ! ! (<)BB!!!F;+(!2&%#+,0;/!@#A&!7! ! (G)BBB! (<<BBB! ! ! (?EBBB! ('EBBB! ! ! ()'BBB! (')BB!!!F;+(!2&%#+,0;/!@#A&!<! ! ! (G'BBB! ! ! ! ('EBBB! ! ! ! (<'BB!
G3273-%5'?)+9#"").'23#-$+ ! ! ! ! ! ! ! ! ! ! !!!*++,+-.&/! !#A(!&A#%-#+,0;! (<7BBB! (7?B! (E6! ! (<GBBB! (<CBBB! (77H! ! (7)B! (7<! (<6BB!!!*A(!&A#%-#+,0;! !,;+(!2&%#+,0;/! ()GBBB! (<DBBB! ('6BBB! ! (G7BBB! ('7BBB! ('6BBB! ! ('GBBB! I(E<! (<CBBB!!!F;+(!2&%#+,0;/! !#++,+-.&/! (7)BBB! (EG! (EG! ! (77B! (7DBBB! I(E6! ! (7)B! (7CB! (77B!
!"#$$%.'(()*+;'27$+ ! ! ! ! ! ! ! ! ! ! !!!*A(!&A#%-#+,0;!"!#++,+-.&/! ! (7<B! (7<H! ! ! (E?! (7?B! ! ! (7?BB! (<7BB!!!*A(!&A#%-#+,0;!"!,;+(!2&%#+,0;/! ! (7GBB! (E<! ! ! (ECH! (ED! ! ! (E?! (7?BB!!!*++,+-.&/!"!#A(!&A#%-#+,0;! ! (EG! (7?BBB! ! ! (E?! (E7! ! ! (E?! I(E)!!!*++,+-.&/!"!,;+(!2&%#+,0;/! ! I(E7! (E<! ! ! (E7! (E7! ! ! (E'! I(E)!!!F;+(!2&%#+,0;/!"!#++,+-.&/! ! (ED! (E)! ! ! (ED! I(7E! ! ! (E6! (E)!!!F;+(!2&%#+,0;/!"!#A(!&A#%-#+,0;! ! (E'! (7DBB! ! ! (76BBB! (E'! ! ! (E<! (E)!





3.5 General Discussion
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